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(57) Abstract j £ 

In an apparatus for irradiating by polarised light, comprising means for generating polarised light (8) and a housing 
(4) including an electric supply unit (1), an incandescent lamp (2) with a mirror attached thereto and a cooling fan (3), an 
irradiating head (6) is applied for reflecting polarised light, wherein the irradiating head (6) is connected to the housing by 
a flexible fibre optics means (5) and made thereby independently movable on the housing (4). The apparatus as proposed 
doesn't cause any heat load to the surface to be irradiated. 
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APPARATUS FDR IRRADIATING BY POLARISED LIGHT 

The. invention refers to an apparatus for irradiating 
by polarised light comprising means for generating polarised 
light and a housing including an electric supply unit, an 
5 incandescent lamp with a mirror attached thereto and a cool- 
ing fan. The apparatus as proposed can be applied as healing 
means for irradiating internal and external surfaces of a 
living body, for carrying out acupuncture treatments and for 
industrial and agricultural processes requiring polarised 
10 light. 

The apparatuses generating polarised light as they 
have been known comprise an incandescent lamp for generating 
light and means for generating polarised light, wherein the 
different units of the optical system form a rigid structure 
15 with elements fixed on predetermined place. The apparatus 
together; with the. incandescent lamp should be displaced as 
a whole unit ... 

An apparatus capable of generating polarised light. is 
described in the patent specification HU-B 186 081. This ap- 

20 paratus consists of two main units, i.e. an electric supply 
unit and . an irradiating head. The irradiating head includes 
an incandescent lamps with light deflecting elements, means 
for generating polarised light and a cooling fan. The elec- 
tric supply unit is connected with the irradiating head by 

25 an electric conductor. This solution has the particular dis- 
advantage of generating a considerable amount of heat which 
requires the application of the cooling fan which results in 
increased geometric dimensions of the irradiating head. The 
electric, contact between the irradiating head and the elec- 

30 trie supply. unit, should be realised with high reliability 
and therefore the electric security has to be ensured by 
specific solutions. 

Another apparatus is described in the published pa- 
tent specification DE-A1 27 17 233, wherein the - irradiating 
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head is equipped with an interference filter and a heat fil- 
ter over the. mentioned incandescent lamp, optical deflecting 
. . elements and the cooling fan.. . 

In this apparatus the heat filter ensures absorption . 
5 of the infrared radiation and this means a very intensive 
local heat source over the heat load resulted from the ra- 
diation of the incandescent lamp. 

. Thus, the known apparatuses show the common feature 
of . comprising an incandescent lamp in a housing - including 
10 means for generating the polarised light and a cooling fan 
necessarily applied because of the high heat load. The ir- 
. radiating head including the mentioned units is relatively 
heavy, has great dimensions and generates much heat in the 
environment of application. This all makes the apparatus 
15 be difficult in the use especially for medical treatments, 
for. irradiating living bodies. 

A further disadvantage should be seen in the fact 
that the incandescent lamp is displaced near to the place 
of the application of the apparatus, and this results in 
20 the requirement of increasing the electric security level 
in order to avoid the possible misuse problems. 

The. object of the present invention is to. create an 
apparatus free of the mentioned disadvantages. A solution 
thereof is to transmit the radiation energy to the surface 
25 to be irradiated, by means of fibre optics means not applied 
up to date in this field whereby the incandescent lamp can 
be place as far from the place of irradiating as desired. 

The invention is based on the recognition that, the 
incandescent lamp and the cooling fan attached thereto has - 
30 " . to be arranged far from the required; place of irradiating 
and fibre optics means should be applied for transmitting 
the optical radiation necessary for generating the polarised 
light. Thereby the mass and the geometric dimensions of the 
irradiating head can be considerably diminished and the en- 
35 " virohment of the irradiating is not loaded by high heat ra- 
diation power. The fibre optics means are generally. made of. 
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a -material being electric insulator, hence, the electric se- 
curity problems are avoided, too. 

The' apparatus for irradiating by polarised light as 
proposed by the present application comprises means for ge- 
5 nerating polarised light and a housing including an elec-, 
: trie supply unit, an incandescent lamp with a mirror attach- 
ed thereto and a cooling fan, wherein an irradiating head is 
applied for applying polarised light connected by fibre op- 
- '-. tics means with the incandescent lamp and the irradiating 

10 head is movable arranged. 

.In another way , the. apparatus for irradiating by po- 
larised light includes a light source, means for generating 
polarised light and means for projecting irradiating light 
beam in predetermined directions, wherein radiation power is 

15 transmitted from the oight source to a separate irradiating 
head by flexible fibre optics means, wherein the irradiating 
head includes the projecting means. 

In the most preferred embodiment of the apparatus as 
proposed by the invention the means for generating polarised 

20 light are arranged in the irradiating means. In the irradiat- 
ing head the polarised light is generated preferably by a 
polarising filter or a reflecting surface arranged under the 
Brewster's angle thereof. The generating means can be arrang- 
ed, directly on the output of the fibre optics, means or after 

25 a condenser lens or a Fresnel lens built into the irradiat- 
ing head on the output of the fibre optics means. 

The geometry of the output surface of the fibre op- 
tics means can be shaped very advantageously for ensuring 
the light intensity distribution characteristics of a point 

30 form light source - this has been impossible when applying 
an incandescent lamp - and euqipping it with light deflect- 
ing elements it is possible to obtain light beams characte- 
rised by considerably higher parallelity than in the known 
apparatuses. Hence, the degree of the polarisation of the 

35 light can be improved. . 
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" " - The invention will be further described on the basis 
of preferred embodiments showni by way of example, with re- 
ference, to the attached drawings. In the drawings : 
Figure 1 shows the functional elements of. the apparatus as 
5 ; • proposed by the invent ioh in their connections, 

Figure 2 represents the cross-section of an irradiating head - 

realised with a Fresnel lens, 
Figure 3 is a cross-section of , an irradiating head realised 
with' a Brewster ' s; angle reflecting surface and a 
10 . condenser lens r 

Figure 4 shows a cross-section of an irradiating head tea - 
. lised similarly to that of Figure 3, but with a 
Fresnel lens and. ... 
Figure 5 represents the cross-section of. a tubularly shaped 
15 - . iraddiating head equipped with a polarising filter.. 

Description of the -preferred embodiments 

The apparatus as shown in Figure 1 and proposed by 
the invention is connected to an electric supply unit 1 ar^ \ 
20 " ranged in a housing 4, This unit can be a simple socket for 
an incadescent lamp 2^ connected to a network terminal. The 
... incandescent lamp 2 with a mirror system attached thereto is 
arranged also in the housing 4 wherein a cooling fan 3 
. serves to diminishing the heat load of the apparatus. The - 
25 .mirror system of the incandescent lamp 2 is arranged before 
an input terminal of fibre optics means 5 conhnecting the 
housing 4 with an irradiating head G . 

According to the. invention the polarised light is . 
advantageously generated by means arranged in the irradiat- 
30 ing head 6. One of. the possibilites is shown in Figure 1: - 
. at the end of the irradiating . head 6 there is a polarising . 
filter 8 arranged oppositely to a condenser lens 7 closing 
the outbut terminal of the fibre optics means. 

.... The irradiating head 6 can be realised also with a 
35 Frdshel lens (Figure 2.) signed by 9 which. is arranged in 
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in a spaced relationship to the output terminal of the fibre 
optics, means 5. This spaced relationship is determined by 
the focal distance of the Fresnel lens 9. 

Another solution is shown in Figure 3 wherein an ir- 
5 radiating head 6a comprises a reflecting surface 10 arranged 
under the. Brewster's angle. On the output of the fibre op-, 
tics means 5 there is here also a condenser lens 7 arranged 
an the distance of its focal length. . 

The irradiating head 6a shown in Figure 3 can be rea- 
10 : lised also by means of a Fresnel lens 9 instead of the con- 
denser lens 7, as proposed by the arrangement of Figure 4. 
The Fresnel lens 9 is arranged, similarly to. Figure 2, in a 
distance from the output terminal of the fibre optics means 
5, this distance being equal to the focal length of the 

15 Fresnel lens. 7. 

In lots of applications it can be very advantageous 
to make use of . a tubular irradiating head shown in Figure 5 
and signed by 6b. In this embodiment a polarising filter 11 
is arranged directly at the output of the fibre optics means 

20 5, without applying any condensing element. 

As it can be seen in Figure 1, the light of the in- 
candescent lamp 2 is reflected by an appropriate surface to 
the fibre optics means 5, whereby the last transmits the 
radiation of the incandescent lamp 2 to the irradiating head 

25 6, 6a or 6b. The output beam of the fibre optics means 5 is 
made parallel by the condenser lens 7, the output beam of 
which is processed by the polarising filter 8. This is the 
way whereby the irradiating head 6 produces the polarised- 
. light to be applied. 

30 For making the output beam of the fibre optics means 

5 parallel a Fresnel lens is applied according to Figure 2. 
The parallel light beam produced by the Fresnel lens 9 falls 
onto the polarising filter 0 wherefrom the linear polarised 
light components are selected and transmitted. The output 

35 . polarised light, of the irradiating head 6 can be directed to 



WO 89/00871 



PCT/HU88/00052 



the surface of treatment by directing the irradiating head 
in a required space position. 

The output light beam of the fibre optics means .5 can 
be polarised also by means of a Brewster's angle reflecting 
5 . surface 10. According, to Figure 3, an irradiating head 6a 

is then realised by a condenser lens 7 for making the output 
light beam of the fibre optices means 5 parallel. This pa- 
rallel light beam is polarised by the Brewster's angle ref- 
lecting surface and the polarised light can be .directed, to 

10 . . the required surface by displacing the irradiating head 6a 
into a direction selected during the treatment. 

The output beam of the fibre optics means 5 can be 
made parallel - also by means of a Fresnel lens 9 as shown in _. 
Figure 4. This arrangement includes also the Brewster's 

15 angle reflecting surface 10. The parallel light beam is pro- 
cessed by the reflecting surface 10 producing a polarised 
. . light beam to the directed to the surface of treatment by 
means of the irradiating head 6a. 

A small tubular irradiating head 6b is shown in Fi- 

20 gure 5 wherein the output light beam of the fibre optics 
means 5 is polarised by the polarising filter 11, where a 
polarised light beam is produced and the last can be pro- 
jected ;to the required surface by directing the longitudi- 
nal axis of the irradiating head 6b. 

25. The advantage of the apparatus proposed by the in- 

vention-is that it can be easily, simply applied because of 
making use of the fibre optics means 5. The heat generated 
by the incandescent lamp 2, however partly reflected by the 
mirror system, can not reach the irradiating head and the 

30 cooling fan 3 arranged- in the housing together with the 
ihcadescent lamp 2 does, not cause the bigger mass of the 
irradiating, head 6, 6a or 6b. 

By the apparatus proposed by the invention the heat 
energy generated in the housing can not disturb the appli- 

35 cation of the irradiating head and the treating process. The 
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heat generated by the incandescent lamp doesn't result in 
such circumstances in shortening the treatment time caused 
by the high heat power level of the irradiating. A further 
advantage of this solution is the fact that in the irradiat- 

' 5 ing heads 6, 6a, 6b the optical elements can be produced 
also from plastics and not only from glass. This means a 
remarkable decrease of the costs of manufacturing. 

The irradiating heads 6, 6a, 6b do not include ele- 
ments applied from an electric supply and therefore there is 

10 no need of ensuring electric security of this head on the 
level required in the case when the irradiating head com- 
prises elements supplied directly from the network. 

Another advantage is that the irradiating head can 
be shaped and constructed according to the actual require- 

15 ments, the output of the fibre optics means 5 can be equip- 
ped with different fitting constructions for receiving dif- 
ferent irradiating heads .By the irradiating head selected 
according to the task it is e.g. possible to irradiate the 
inner surfaces of a living body . 

20 The tubular or similar irradiating heads can be app- 

lied also to optical acupuncture based on point shaped light 
beams. . 

A further advantage is in the, applying a more branch 
fibre optics means with branches connected to a common light 
25 source and equipped with more irradiating heads. This makes 
possible to irradiate more places of a living body simulta- 
neously. • 



30 



WO89/00871 



- 8 - 



PCT/HU88/00052 



CLAIMS 

1. Apparatus for irradiating by polarised light, com-. 

. prising means for generating polarised light and a housing in- 
cluding an electric supply unit, an incandescent lamp with. a 
5 mirror attached thereto and a cooling fan, 
characterised' in 

further comprising an irradiating head (6, 6a, 6b) "for apply- 
'..-/ ing' polarised light, and flexible- fibre optics means (5) for . 
connecting the incandescent. lamp (2) with the irradiating head 
10. (6, 6a, 6b) being mo vably arranged. 

2. Apparatus according to claim 1, characteriz- 
ed in generating means consisted of a polarising filter 
(8) arranged in the irradiating head (6) after a condenser 
lens (7). 

15'. 3-.- Apparatus according to claim 1, characteriz- 

ed i n generating means consisted of a polarising filter 
. (8) arranged in . the irradiating .head (6) after a Fresnel 
lens (9).. ; 

. 4. Apparatus according to claim 1, char a c t e r i z- 
20 e d i n generating means consisted of a Brewster s, angle 

reflecting surface (10) arranged in the irradiating head (6a) 
after a condenser lens (7) 

5 . Apparatus according to claim 1, character i z- 
ed in generating means consisted of a Brewster's angle 
25 reflecting surface (10) arranged in the irradiating head (6a) 
after a Fresnel lens (9). 

.6. Apparatus according to claim 1, c h a r a c t e r i z- 
e d ,i n generating means consisted of a polarising filter 
- (11). arranged in the irradiating head (6b), the irradiating 
30 head (6b) constituting a tube-shaped element. 

7. Apparatus for irradiating by polarised light, com- 
prising a light soured, means for generating polarised light 
and means for projecting, irradiating light in predetermined 
directions , 

35 V characterised i n ^ . 
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further comprising flexible means made in form of a fibre 
optics means (5) for "forwarding radiation power of the 
- light source to the projecting means wherein the projecting 
means forming an irradiating head (6, 6a , 6b) are arranged 
in a way ensuring independent movement thereof on the light 

source. . 

8. Apparatus according to. claim 7, char acteriz 
^ ed in comprising the means for generating polarised light i 

the irradiating head (6, 6a, 6b). 

9 . Apparatus . according to claim 7 or 8, charac- 
terized in comprising at least two irradiating heads 
.(6, 6a, 6b) connected to a common light source by means of 
a fibre optics means (5) including fibre optics branches 
connected to the irradiating heads. (6, 6a, 6b). 

10. Apparatus-according to any of claims 7 to 9, 
characterized in comprising an incandescent lamp 
(2) as light source. 
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SE- 


— \_. — 




452 


852 


07/04/1988 


US- 


-A - 


4 


636 


95 c 


18/08/1987 



Fortsetzung Seize 2 



-2- 



PCT/HU 88/00052 













ZA-A - 


8 


206 


320 


28/09/1983 












I.L-AO- 




66 


643 


31/12/1982 


GB- 


-A - 


2 .012 


'939- 


01/08/1979 


AT-A - 






451/78 


15/07/1979 










^1 /O^ / 1 PR? 
ox./ \J / x j u c 


AT— B — 




355 


200 


25/02/1980 












CA-A1- 


1 


122 


156 . . 


20/04/1982 












-DE-U1- 


7 


901 


050 


31/05/1979 












DE-A1- 


2 


901 


534 


26/07/1979 












DE-C2- 


2 


901 


534 


09/10/1986 












EP-A1- 


0 


003 


31 2. 


08/08/1979 












JP-A2- 


54- 


-139 


571 


30/10/1979 












JP-B4- 


58- 


-013 


214 


12/03/1983 












US-A - 


4 


298 


806 " 


03/11/1981 


wo- 


-Al- 


-84/04 


463 


22/11/1984 . 


EP-A1- 


0 


142 


542 ., 


29/05/1985 










; . * HU-B - 




181 


836 


28/04/ 1987 


un. 

WW 


- A 1 - 


-84 /03 


049 


16/08/1984 


' AT-E - 




35 


509 . 


15/07/1988 












DE-Al - 


3 


304 


230 


16/08/1984 












EP-A1- 


0 


137 


005 


17/04/1985 












EP-B1- 


0 


137 


005 


06/07/1988 


DE- 


-Al- 


2 948 


580 


19/06/1980 


JP-A2- 


55- 


-076 


646 


O9/06/1980 












JP-B4- 


56- 


-049 


577 


24/1.1/1981 












US-A - 


4 


273 


535 


-16/06/1981 


DE; 


-A - 


-2 308 


554 ; 


22/08/1974 


None 










DE- 


-Al- 


-2 846 


471 


08/05/1980 


None 










DE- 


-Al- 


-2' 740 


969 


22/03/1979 


None 











